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iililHIIlp^ 

mm 4;X^g ois o\sm bj\ mm 4;XKmaterial for organic 

ELECTROLUMINESCENT DEVICES ANDORGANIC ELECTROLUMINESCENT DEVICES MADE BY 
USING THESAME} 

^ BJ\ mm XHS a! OIS 0|g& ^^1 S!:)| :iiXH^J\ EL^tXn, AH 

fen, sah:iii ^^s§^^ ^:?i el :i,xm\ &m sioia. 



bHs:?i^ 



£101 ::iH^^O| 01 ¥01X112 EL mSS ^ SS SX|5[ g[ &°\ CW 

EL 4;X^o| ^^ae a^!^ Amioii ^!?1P^ eJ:?^£l^. g^^oiiAH ^ejeiii, gf^^oiiAH ggoi 
^Ejgoi, sxpF ^^asojiAH xHa&s^o^ oi:?i &^EHs ^^shzi, oi^i ^^EH^^ :?ixh &^EHs gsoh 

a [CHOII OimxiB ^o^AH S^^OIQ. 

¥&P2!i ti\^^Eio\mo[mm ^Ahaoiohs xw^j[ ^r^ja ^j>, ois 

^¥EH^ s^o\\A-\ ^^v[x\°\ j[A\ m^^m 4= smz) ezigoi m^^ sai 4;X^2J 

01 JlCASiH 2iCK 01121 CH, ^d]g:)H XII1996-239655S, ^dlS:JH XII 1995-138561 
a, ^51S:Jli XIII 991 -200289S S). 

siec^ife s^i EL ^x^ ci^Maioi°i ^ssph Ai^^gz! 21x1 EL^ M SBH SAI ^x^^ om ^H^^goii ai 

EK ^51, ^ ^£ ^ sSOl feU, S^?1l S^S ^^S^fe ^^1 EL 4:Xh^h fi^Bi SiEK 

OISS SHSmUXh SJQS/W, 0||?HCH, ^^SI'H XII 1996-12600S0||^ XH^S 

AH ffliy o}E£^^ ^EAiis oig& ^x^^^ ^haisic^ sick Hiy ohE^^/d] ^Ex^|^ s^h ^h^h ^h^^ Ah 

SSim. as, M£|^(8-?lkdltdh£)&^¥0lH(Alq) s^A-|IS3f°l 40I XHSe^ ^sxii^ Ahgg 

XI&.K mm s.m, ^s, ^t^h umow Ahgg^ 4^^°^^ Ms^maa. mmsn xii 

2001 -288462S 011^, Oh&l^ll ^^lf^ SUfSM ^^SSOII AhgSfe ^X[J[ :iHA|E|01 ^^L[, 

# &mo\ 2 LHXI 4cd/A^AH Mg^maCK ^^g:5H X||2001-160489S0|fe, OhXhM¥£&h 

^ sufMS ^^s^soii s^h& ±x\Ji ^HAigoi si^Eii, »^oiiAH ^^°i ^^901 g oi m s^ai 
fes SAHg ^^s^gp|o^|- oi=xi ^sacK 

e ^^sg ^^^1 nhxiis mmmJi ?i§h oi^oisi 3°^, ^ ^s^h s^^i ^^S5^^ ^^i el 

XHS ^ OlS 0|gE[ ^^1 EL ^X[m Xll^m^ 3101 CK 

e ^^sxhse DiJiim dwmmD\ o\\°\ as^i mni, o^mdmrn^Di se^ 3Hdhs^^^^0i^ioii 
mdii mf^\^mD\D[ mmm mmsm s^m xhss Ahsifo^Mi, ^s^h ^^i el ^xph 

^ ^'^^ mj\ mm^ 1 se^ 2^ sais^ a&e^ oi^oisi el rtwg xh^m xii^m^ a 

01 CK 



&^:?l ^S(^IAH, 

cz^ xi&g:?HLh bixisi^ ohS3mh^a:i| se^ d[ti[mm^m^j\o\ii. 
m:?l A^ SA|£|^ :?ioi:q, 

n ^ 1 LHXI 3°J S^O\Q. 

W\ asfAi AOIIAI, 

M ^ M'^ ^^^^ =^^0^ XI&EPiU b|xl&@ HdlB a^uh^ 2 LHXI 40°l Sili &^ SlIEHS 

Lg ximsiDiut dixis^g 6 lhxi 30°i oimJi oh^^:;K xi&a^-ich bixisie e 

^4= 5 LHXI 30^ A[0\m^%'m^J\, SL^ XISl£|>m IdlXISa 2 LHXI 30^ 5llE||^ ^^if^S^0| 

JL, 

0 LHXI 2, 1 LHXI 2, 0 LHXI 2°l §4=0|£K & p + 1 0|^^0|C^] 

SEt.K e ^^Sg gf^ AhOmi & S ^^go^ Ol¥015! S^l ^'^'mO\ SXIS01 21^ ^^| 

ELiliXK^IAH, ^^J\ g0| EL ±X[S XW^M S^m^ EL 4:Xh» 

xiis&cK ^^^1 ^'^'m ^^se, a» se^ §s ^^^eoi 401 el ^xhs xh^» & 



^ ^^S°l ^:?l EL ^Xhg XHS^ §PI 5f^^^ 1 SEfe 2^ SAia^ 5H,^M^ OI^OI&CK 
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40I ^SOIIAI, 

n ^ 1 LHXI 3°l S^OICK 

ffliyM^^i, u^EfAiiy:?!, maiy:?!, M¥2aiy:?i, b^o|]I||y^^ E^m'dD\ s =^ ois g hi 
y^i, UH^^i, bhoiffliy^i, Eiffli^^ph tii^^mct. 

d[timm^^^D\o\\M°\ 1 LHxi 100IS d^^^5^ffl, (iiiyey::i|, oiiy@i:'i, ^^m^ 

j\, o\Qi\d^^^m.^D\, n-¥y@i::'i, s-¥ye!i::'i, 

g Diia@j:i|. oii^@i:i|. ^^m^D\, o\o\^^^m^J\, n-¥^@i:i|, t-¥^e!i:'i ^ n-e!^ey:'i:ih uh^^ 

5^5,^Al 1 ^ 20||AH°| §F^I Wt^^ SAIBfe ^lOICK 



MaiEJ, OlOIPe, 0^0|4.olM, ejae, ¥E||d|&!. |3-3hM&!, Ung^iE:!, ^^U^, E|II|d| 

3^ ^m, x|&£PiU d|x|&9 &^4= 6 LHXI 30°l Oh^::i| SE^ 0^^e!l::)^ d|x|&3 & 

4^4- 5 LHXI 30^ k\0\m^^U^J\, x|&g>m d|x|&@ e^4= 2 LHXI 30^ §IIE||^ g,^s^^g^o| 
CK 

0 LHXI 2, 1 LHXI 2, 0 LHXI 2°l §4^01 CK 3, p + r^ 1 0|^^0|C^. 

6 LHxi 30°) ohs^isAife. oiiacH ffliy^i. d^o|]I||y:?^ EiEiiy:?!, usg:?!, e^M£^y:?^ iHiyM 
maiy:'!, adiAiiy::i|, s^2 = o[Eiiy::i|, mmw^^omj] mm m ^ sin, oim m nuj\, dh 
oiffliy::)!, Eiifiiy:?! ai IHS¥2so^^::lp^ d^^^^§^a. 

&4;4= 6 LHAi 30°i o^se!l:?l^A^^. oji?Hi:i] ffliyen:?!, d^o|]^l|y^:?l, Eiitiiye!!:'!, u^y^:?!, o^md^y 
iiiymya!!:?!, Eiaiy^:?i, adUiiy^^i, s¥2MOHgiy ^^i, u^s¥2^o^^e^^l s 4- 2i 
3, OIS g iBiy^^i, d^olffl|y^^l. Eimyey^i ^ IHM^s^o^y^^^p^ d^^^^s^c^. 

ygy^i es s 4^ gi^ffl, ois g k\o\m^nu^j\j\ dh^^^ma. 

2 LHxi 3o°i siiEii^ ^^if^s^o^A^^, ^-mmuJ\, 2-mmMJ\, 3-mmMJ\, 2- 
me-ipy:?!, 3-iiiaipy:j|, 4-Eidiuy::'i, \-o\mmj\, 2-<^muj\, A-2imuj\, 5-&1M 

6-oisy:)i, 7-oisy:'i, 1-o^o|4;Olsy:'^ z-o\Q\±^^mMD\, '3,-o\o\d^'^mMJ\, a-o\o\^ 
'^mmD\, 5-o^oli^:Olsy:?l, Q-o\o\d^<2imuJ\, 7-o\Qi\^o\mmJ\, 2-^ud\, 3-¥y:)i, 2-eu^^y 
y^i, 3-e^!s^£^y^l, 4-^s¥£^y^l, 5-^^¥£^y^l, 6-e!l^¥£^y^l, 7-m^^^\uj\, i-ohoi^ 
e!li¥£.^y:J|, 3-o^ol4:elli^£.^y^l, 4-o^ol:i:e!li¥e.^y^^ b-o\o\^^^^^UJ\, q-o\o\^^^ 
^pyi^i, 7-o\o\dt^^^^\uj\, 2-w\mMJ\, 3-^iMy:^i, A-m'mMJ\, s-^^y^i. Q-^mMJ\, 7- 
^^^^1. 3-ohoi^fj^y^i, 4-o^ol^^^^^l. 5-oFoi4:?i^a:?i, 

6-ohoi^¥i^y^i, 7-o^ol^^^y^l, 8-o^ol^?]^y^l, 2-f^^M&!y^l, 5-?m#&!y^i. e-^^ 
AhgjyDi, 1-^^d^^y:)|, 2-^^d^sy^^ z-3mmuj\. A-3mmMJ\, 9-3\\i\muj\, i-myMais 
y:?i, 2-]tiiyMP3y:?i, 3-ffliyM£i0y:^i, 4-ffliyM£i&y:?i, e-EiiyMpey:?!, 7-]iiiyMP&!y 
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D\. s-iiiymaiE!^:?!, 9-itiiymaiEd^:i|, io-iiiyMs.iE!^:'i, ^-o\ELE.\^mJ\, 2-o\Etd.\^mj\, 3- 
o\B^\<Bmj\, 4-o^aE.|0^:?l, 9-oha£i&!^:?i, \ j-m'dmm^-2-mj\, ]j-m'^^^m^-3-mj\, 
1, 7-111 yMs&!-4-^:?i, i,7-]iiiyMgij-5-^:?i, i,7-]iiiyMs&!-6-^:)i, ]j-m'd^m^-8-mJ\, 

1,7-lt||yM«&!-9-^^l, 1,7-ffliyM»&!-10-^:?l, 1,8-]tliyM«&!-2-^^l. 1,8-]tliyM«&!-3-^ 
D\, 1.8-ifliyM»&!-4-^:^l, 1.8-iIliyM«&!-5-^^l. 1.8-lIliyM«&!-6-a^l, 1,8-ffliyM«&!-7-^ 

j\. i,8-itiiyms&!-9-^:?i, i,8-]tiiyMS&!-io-^:?i, i,9-itiiyms&!-2-^:?i, i.g-myMS&i-s- 
mj\, i,9-ihiiy^s&!-4-^:'i, i,9-]tiiyMS&!-5-^:?i, i,9-]tiiy^s&!-6-^::i|, i,9-iiiiyMS&!-7- 

i,9-itiiym»&!-8-^:)|, i,9-iiiiym»^-io-^:'i, i,io-]tiiym»&!-2-^:i|, uo-Eiiym* 
iJ-3-^:^i, i,io-ifiiyMM2j-4-^:ji, i jo-iiiiyMsgj-s-^:?!, 2,9-]iiiyms&!-i-^:?i, 2,9-iiiyM 
m^-3-mJ\, 2,9-]iiiyMSiJ-4-^:?i, 2,9-]iiiyMS2j-5-^:?i, 2,9-]iiiyMg&!-6-^:)i, 2,9-iiiyM 

«&!-7-^:^l, 2,9-IllthMS&!-8-^:^l, 2,9-111 0-^ :'l , 2,8-IliyMS&!-1-^::i|, 2,8-jIliy 

^m?^-3-mJ\, 2,8-211 yM«&!-4-^^l, 2,8-ttliyM»&!-5-^^l, 2,8-it||yM«&!-6-^:'l, 2,8-lIliy 

M«&!-7-a:?i, 2.8-]BiyM«&!-9-a^i. 2,8-ffliyM»&!-io-a^i, 2,7-ffliyM«&!-i-a^i, 2.7-ffli 
yms&!-3-^:'i, 2,7-ttiiyms&!-4-^:'i, 2,7-itiiyms&!-5-^:^i. 2,7-itiiyms&!-6-^:?i, 2,7-itii 
ymsgj-s-^:)!, 2,7-ffiiiymsij-9-^:i|, 2,7-itiiyms&!-io-^:'i, i-fflmsj^:?i, 2-111 usi^:'!, 
i-jiii^Eioh5!^?i, 2-]iii^EioF5!^:?i, 3-ffli^Eiom^:?i, 4-jtii^Ei om ^i^l , 10-iI||^E|0m^:?|, 1- 
m^AmmJi, 2-m^MBmj\, s-m^M^mJi, 4-m^MBmj\, w-m^Ammj\, 2-mA\mmD\, 4- 
^A^s^^l, 5-^A^s^:^^ 2-^A^c^olo^s^^l, s-^Amoiohs^^i, 3-¥^^5^^:5|, 2-ei2!i^:ji, 3- 

El^^^l, 2-D1I^II|S-1-^^l, 2-[HiaiIIS-3-^^l. 2-ffll gHI S-4-^ ^1 , 2-1^1 ^ ni 1^1 , 3-Dill 
3-D1I^II|»-2-^^l, 3-1^1^ III «-4-^^l. 3-011^ HI «-5-a:?l, 2-t-^ail|«-4-^^l. 

3-(2-itiiy^^g)Eis-i-^::i|, 2-[}\\m--\-2immD\, 4-mm-^-2lmmJ\, 2-011 ^-3-ejM^:i|, 4-(Hi 
^-3-&iM^:'i, 2-t-Hm--\-9immD\, 4-t-^m-^-2immj\, 2-t-^^-3-&is^:'i, 4-t-^^-3-ei 
mmj\ m ^ sin, ois m^\QMJ\ * b^^^^§^E^. 

^^::i| 2^s|■Al 1,2^ AOIIAHO| Cz, M SE^ M'°l x|&::i|SAH^, MM, ^o| 9 

3Hdhs:?i, moiH^^:?i, xi&s>m bixi&@ omit^i, ums^i, Ahoioht^i, ^^:?i, e^^oim^ 
escHii^i, ^^ey^l, 5^^^^l, xishti^iu uiximB ximsJiu ti\x\mB x\m5\j] 
1} ti\x\m^ o\mmmj\, xi&tpiu bixi&g ^^m^j\, xi&ei^-iu uixim^ ^mi^ ^^m^ ^I9i^& 
D\, x\9kSiJiL.\ dixi&a oi^m^Ji, x\§^sijm bixi&@ o^a^Al^l, xi&g^iu bixi&g m^^M 
j\ mm m 4^ sick oim m, m± axK dii^^i. uHM^s^iiiiyey^i, miy^i, uhs^i, niaia^i. Eld^ 
^^1, maioiy^i, omet^^i, e^^^i, Ahoioht^i, ^^^i^h ti[^^§[Dt. 

sfsf^ 1 2s sAig^ aifMsi Sih ^^^s n ^ m°i 2^011 (r^d^ upi s loii niAimacK 



mm^ sAis^ D\2\ gf^s p, q, r * i°j 2;toii [c^E^ api s 2011 uehh^i bq. 
A2[ ^mmn ai^ cz^ a» UEm^ asjAi m, u m' g ch^ muoii a^^gcn 2is 4= aia. 

01I?HCH, as,^^ 1 20IIAH, m = n = iei Cz-AO||AH, {A)J[ S 2[6](p= q = r= 9^011^ Cz-M-L- 

M', M-L(Cz)-M' ^ M-L-M'-Cz°l 3::iH°l S& gf^S S 4= SICK 

SE5h, OjlgHCH, asfAi n = 2&i Cz-A-CzO||AH, (A):?^ S 2[7](p = q = 1. r = 2)°l S^OII^ Q^Dlt a 

^ mm gf^s s 



ol&^I)^ a^^^ 1, 2 ^ a°i ^& g^^. * 21 ^i°j oiiai°i ^mo\\ ^o\m, spi ® lhxi ®s saiei 
sufg^ oi^cH^i EL 4:ws xHs:)^ b^^^^s^[:^. 

® &^:?l as,^^ 1011 AH n = lOlU, &^^| ^s^ai aOIIAH p = 1, r = 00|D:|, 

5^5,^Al 10IIAH cz^^ xi&£Piu bixi&£! omdmmmj\ se^ 5^b^s^^^^ey:J|ol□:|, 

SfshAi AOIIAH MOI xlSh£j:?HU b|xl&@ S^m^ 4 LHXI 5°l SfS 5IIEIIS 6S!& EE 

^ 7a&K xl&a^HU blxlltS HdlB a^uh^ Sili^ 2 LHXI 4°l Sili &^ 5IIEIIS 5a&. xl&£|>IU 

bixi&@ ndis s^m^ &4:4= 8 LHXI 1 i°i mdt: §iie)i^&, se^ xls^£l:?^L^ bixis^ oioiqs 
me-ipy ndiom, loi xi&ephu bixi^^ &4:4= 6 lhxi so^i omJi se^ oi-ye!i:?i, xis!-£i:?iLi- bi 

x|&@ 2 LHXI 30°l eliai^ g^lf^&ej EL ^Xhg XHS. 

(D 4^::l| SI-s^Ai 10IIXH n = 20|Il, &^:l| asfAi A0IIA1 p= 1. r = 00|ffl, 

5f§[Ai 10IIAH cz:i|- x\^siJ^L[ bixi&@ oh^smhs^i^i se^ ^^b^s^^^^ey:?lo|[^l, 
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mm^ AoiiA] Moi xi&g:j-iu ti\x\&^ iid.\m &4;4= 4 se^ 5°i ^ri. &s siieii^ 6S!$ se 

ti\x\mB iiBis s^m^ 8 Lwx\ 1 1 °i &^ §iiE]i^eh, SE^ xishg^iu uixiif^ oioias 
EiE-iqy&oin, Loi xi&£i:i-m bixist@ e>v-4: e lhxi 30£J o^y:5| se^ oim^J\, ximsu-m ti\x\ 

&3 e^li^^ 2 LHXI 30°l 5IIEIIS ?^^lr^t^el EL iliXI-g XH^. 
(D SFsfAi n = S^s^Al A0IIA1 p = 2. r = 00|ffl, 

5f«^Ai 10II/H cz:ih xi»Ei>m bixi»@ oh^smhs^:)! se^ ^^b^fi^a^^e^:'lolffl, 

as^Ai AOIIAH MOI X|&E|>m b|x|St@ 3£|S S^m^ ^iii^^ 2 LHXI 40°l SlIEIIS 

om, LOI xi&EP-iLh bixis^s &rii4= 6 LHXI 30°i oi-^:?i 5E^ oi-^e!!:i|, 5E^ x\ms\JMJt ti\X\mB & 

2 LHXI 30o| 51191^ g^st^sFoi el 4;X^g XHS. 
@ Ah:j| s^s^Ai 20IIAH m = 20|I2. AOIIAH p = q= 1010:1, 

5^s^Al 20IIAH cz^^ xi&£Piu bixi&@ o[^dmm^D\ ee^ 5^b^ea&^^^:^lol□:|, 

5^5,^Al AOIIAH M ^ M'^h ^^^^ xlthtPiU b|xl&9 Iie.|» S^^fe &4:4= 2 LHXI 40^ ^ 

aiiEii^ ^^if^s^o^ s^spiu ^yo\m 4= Siii. loi xls^£l^^L^ bixi&a 6 lhxi 30°i 

0[mJ\ SE^ Oha^::i|, XISEP-IU b|xl&3 ^dii^ 5 lhxi 30°I AhOIM^&^S^:?!. EE^ XI&£PiU bl 
xisha &^4^ 2 LHXI 30°l 5liai^ g^lf^»&J EL ^Xhg XHe. 

Ah^i 5^shAi 1 ai 20IIAH, czfe xi&s>m bixis^^ o^^5^b w^^i 01 5^ b^^^^§nl, Eiiy^hbhea^ioi 
3 cH^ bi-g-^sm. sEgt, oh^3hbhs^:'isi oi-^ 3[ti[mmD\^ x\ms\o] bh^^^mcK 

e ys°i sFsfAi 1^ HAig^ snfM°i ?x^lo^l« oimoii UE|LHXI&^, ois oiiai sh^moii 51 

e OhUCK 



^ asf^ 2^ saiei^ sHfe°i ^x^lo^l« oimoii L^E^LHX|&.^ ois oiiai mmmow 3 
g omcK 



g ys(^iAH°i m%'^ 1 afe 2^ sAiEife mmm^ 3mm°] oimxi a 01 2.5 lhxi 3.3 evoiffl, 2.5 lh 
XI 3.2 evois ti[^^ma. 

^ ysoiiAH°i mm^ 1 SE^ 2^ eAi£i^ sf&e^ ies°i oiiyxi 2a 01 2.8 lhxi 3.8evom:|, 2.9 lh 

XI 3.7 eVOIS bh^^^mCK 

^ ^^s°i ^^1 EL ^wfe gf^ A^oml & e sEfe ^^m^^ o\^o\b ^'^'mo\ sxitioi 

2ife EL ^XK)||AH, ^^^| 1# 0|&^0| 4^^l Stm^ 1 SEfe 2°l SflfM^ 01^015! HD\ 

EL iiiwg xHs» m^mo. 

SE&, ^ ^^1 EL yae, a» ^^^s, §s ^^^eoii, 401 as^^ 1 se^ 2 g oii= um 
^ tfifMs oi^ois! ^^1 EL xH^a s^me b^^^^5^c^. 

^ ys°i ^:?i EL 4.x^^ s^?ii ^^3§nn, >^ (0.12, 0.10) lhxi (0.17, 0.20)^ sioick 01 
^ ^ ^^s°i mm^ 1 sE^ 2°i suhM^ oi¥oi5! ELri^xfg M^J^ (HiLixi mm ai 

^1 (Oi^OICK 

e ^^1 EL 3gS 01^1 3 0|&^°| Qglf OI^IOII °|5H ^SmS ti[^^mCt. 



^ EL 4:X^g XHS^ ^^1 EL ri::Xh°l XHSOIS ldhi,^^5m. 01 XHS&h, §s 

s!xh°i ^gjoi Di^miD.. 2Xh:?h 4=^g(^ xhs&§K)1 m^m mm^ D\^m 5!oick 




mm 
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^ ^^soii/Hsi fflsfAi 1 w 29\ mmm^ le&si oiilixi aoi 2.8 lhxi 3.8 ev^ teii 3^m°\ m 
Li XI at 2.5 Lwx\ 3.3 ev^ iH^oii, oi# 4:Wg°i s::!! Sr^im xh^sahs ^g§^c^. 

Oi:5miAH, 4:X^&h, 3g& OilUXI &^EHS¥E^ ^IXi 4fEH^^ 30|0|| 

°i OB mmo\\ tiidw mm, o\\?io\ ^Jims. 7 lhxi imoiiAH ^^s^ §^u oi4^°i ^^s 
a&m^ sfsii oi^h oi^hs oig^h ^xn a&a. 

^^1 EL ^xh^ m^^mowM. ^aa^ ^x^ o^^ixk^i^ o\j\x[2.\ smm o\j\x[j\ s&tioi s^^qi 

^Hh^^o^^ oi^lxhSf 3S& O^^IX^^ 1:3°l tilM^ 3mm 0\D\J.[ L-\ &^0| ^^£\0\ ^CtH 

mct. ase Ahgst el ^xk)iiah^ ^mo\\ Jicnm^ o\d\x[^ o\d\x[o\jl, sm 

& oi:?ixh^¥Ei ^^©01 ^^@DK [c^^^A^, el^woiiah, s^iif ^x^2^2J xnaifCHi ^§h ^^^m^ 

oil U XI g, 3g& 01 ^IW OlSth OIILiXPh ^MBQ. 

ziEHLK e ^^s^ mmms ^a ^xk^i oig&o^Mi 3g& oiJ\x\9\ muxim A^ga ^ 
iH^oii, ass A^st^ ^i^xh^ 3m°\ ses ^ sicm ^2|@ck sEtt, e ^^ssi mmMS 21 
a iiiXhsi ^^ssoii oigms, 01 soil s&g^ 7 LHXI ii^os¥EH s^s s^m^ ^ 
^1 ^^x^l^ oi^i smm (^ilhxi 4^EH^ o^^i ^?is ^^x^ ch^ oh§sh §Ah 

a VOimffl, fe^ ^£IS!0|gE(Tg:80 LHXI 160°C)S D[X\0\, §S ^/S^ 5!XhS Se^H^ 4=^^^ 

^ 2ioi ^^las^^ ai sfsf^o^ Qymmm, ^mo\ Ej>m ^^as ^saisphu sfe m^moi xiisai 
u AhgAioii m a^cm a^^acK 

^ el 4:X^^, aoi gf^2^ A^ololl & e ae°i ^'^'mm 

noil cH§K)i gt^o^¥Ei sg, g^os¥EH Bxm xH^zl^xl 4=^ai3pi 

?I§H, §g XHS t^ 2Xh ^gj XHSS IfSa 2iCK XHS^ DH^ gfXh 

sM, fe^ §5 fes^ * s!xh fe=^s 1^3)11 :?hx:i ^^t[ ^^Qis s^m^ aoi b^^^^a^c^. a 
SS2I ^:?i el ^»sah^, (gf^/ss ^gjs/^^as/g^), (^^^/^^as/2Xh ^ejs/m^), (gf^/§ 
s ^ss/^^ae/2x^ ^ss/g^) as ^^^^ 5ioi sick 

^asoii^, ^2011 (r^dK e ^^s^i as^^ i 2^ s^&eoll cnmc^ sxi@ s^m xhs, 
a xH^. xH^. §s xH^u BJ.[ ^gj xH^« Ahgmffl. oi« ^mmo\ A[sm 4=e 21a. hj\ 
el ^x^^ as m^^^M, ^soii °i& ^su 4=s°i xishs 4= 2112, £S xhsoii °i 
5H ¥i£U sSM if&^Al3l:;^LK 01^ ^h^hoji :?ioi§h^ ^Hssf ^i,^§K)i Ahg&o^ 

Ml saH°i m^L[ mm s.mm m^^Mm ^ sick 

^ ^i:!! EL ri;x^ollA^°l §g ^Ejs, ^^as * ^!x^ ^ejs^ ^^^^ 2s ol&^°l s ^^011 

g ^gjso^vEi §ss ^m[o] ^^asTJhxi sss ^^^m^ ss ^^soidm ¥gcK 
^Fxis, 2x^ ^Ejs^i 2g°, 3^o^¥EH 3xh« ^EJs^^ ss 2x^ ^^x^ ^ejs°^¥eh b 
xh« ^?imoi ^^as7?^xl Bxm 4=^m^ ss 3Xh 4=^soidni ¥ea. 01 s ss xhs°i c^iuxi 
^¥1, LHsa, ^^1 ^^^^s SE^ a^Il^°l Bsf^ go| Qojc^i o|g|| ^eheich Ahsaa. 

^ ^^s^i EL4;Xfe ^^x^ ^^soiu §5 ^^^soi 5^*^>lJ 1 ai 2 g oii= s^L^oJ a&es 01^ 
015! ^ EL ::iiXhs xHss m^m 4=^ siia, se& ^eis, 3Xh ^ejs, xhesoi 

^ ^S2i ^^1 EL iiiXhs xH^» m^m 2iii, eia mm^ rnrnrnn^ ^ ^s^i ^^1 el ^t^s xh 
^« s&moi Aism 21CK 

e mm^ 1 £fe 2^ 5^&e2^ mM\ ^'^'mm Msm ^ 91^ mm xw^ sam xhs 
^fe, uh^^sj, HiyMey. mm, BE-i^di, m^sshahi^, mmm, ^m^mm 

aj, un&^itiis^, ffliBit, ^m^m\^, ut^m^mi^, aoiiiiiysaaoio!i, aiMyitiiy^Efaoi 
2^, ^o^&, ^Amoiow, ma^, ti\^m^^A[m^, ldl^^E^ola, nidm, A^ola^^^E^D^o|o^, 
^ ohDit^M^ ^^xii, ^^xii, 01^, aoiffliyoii^^, b|y&^M£^^, c\ 

oiomii^2J-ME.i-iy!, c^o|o^oliz^^b^s, ui&h, Mhoi2u|2>, se-idiiei-oi, ^^Ai-oioi-y, omias ^biioim 
m ^Aii^oiH mmm, ^uadi=, ^^m, r^^ggu^ii ^txii ^ aa ss s 4= si^lf, c^^ioii & 

^a xH^sAi^. iiixhsi 2i¥ &mm s^^ai^ 4^ si^ soiiah ei^^^ s^x^p^ ti[ 

^s if^m^ 5!S s 21 cK ols ^x]\^ §pi mm^ 3°^ saiei^ hd\ ^xi\2i 31 

01 tiim^mct. 




mm 
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^011 AH, 

A1^ xi&Ei^HU bixi&@ '^^mm ^^ir^ ^i9i^&:?ioiii, ti[^^m^\\^ mmji, ti[ 

o\]t\\MJ\, u^mJi, 2}^mj\, Ei^^:5i, Eiaig^i, m^mJi. o[o\±^\^mD\o\[M, x\mD\^A-\^ 
m± sixh mmj\, o\mj\ s°i 1 lhxi 30°i uimji a^^^^i: oil 

^A|3hSy^l, 0\\mMd[^MJ\ S°l 1 LHXI 30°l A\d\S.MJ\; mmA\D\, o\\mMJ\ g°l 

4= 1 LHXI 30^ mmA\j\; m^A\D\, ^^^Api s°i o^a^APl; aoioiiaomit^i, aolo^l^o^olt^l 

A2^ ^mi^&e sasfe ^x^sA^ m^m^ xistg^nu bixi&si §iieii^&:?ioi3, d^ 
^^^s^:Hl^ maiy:?!, m^\o\'MD\, mam:?!, mdhoioh^^i, e^^Eiohs:?!, e^3^A^s:?l, eii^omias 

MS sifefe iiz.\2i Azm ^mm^ j>^\^ ^&&s m&m 4=e siii, om 3i°^AH^, 

01I21LH, 7.8-e!!S^S&!^l SS S ^ ^H, 

m a! S^Om, Q:5^ 2D[ ^^21 3^01!^ n=2, m=00|ffl, QJ[ 3J[ ^^21 3¥0II^ n=3 * 

nn=0, 5E^ n=2 ftl m=10|CK 

Ah^i 5^s^Al 30^ sAig^ ^x]\°i =?Mo\\m omo\\ ueflhxi oie a 



a xHS(^i cAm ¥^th §s ^ej j[x^ msmowA^ o]jm°i ^^x^ ^ejs 2Xh ^ej 
xHss°i oi^s ^^ximsAH ^'Qi ^^01 aifsoi b^^^^5^c^. ^x^i^^s^, Hm^Ahoi 
o^y L^^g^A^olo^y s^nm ^A^s, ^A^c^olo^s, Ma^olo^M, oioias, 
o\D\Qm^, o\D\L\m>k\o\^. Ellm£^§^olH^ol□lc^e. ^A[m, ^A[L[o\o\m, §^ol 

o^^§^olHd^^, mE.\o\mmd\\2i, ^mm, ^Ehaoiey, aixma M£hoiEiiyoh&i. r^aoiaoFBi 
a myoiEiiyoh&i, aoioh&js myomiyohej ois°i ^exii, sdidiyjmhs, sdi^ai&J, 

Il^Xh 3^Xh XHSS S 4^ 2iX|&.^ OI^IOII 3^ OhUQ. 

OIM §S XHS ec^lAH, CH^ §S ^gj XHS^ 3x^ ^eh^/,^ 

olo^y ^^x]\o\L[. ^^if^ 3x^ oh&j S£xii°i ^x^loll^A^^, M^^o|]I||yo^&l, Md^ols^o^D|, sa 
aomiyoh&i, N,N'-aoi]tiiy-N,N'-(3-(^iyffliy)-i,i'-bhoiitiiy-4,4'-aoioh&i, N,N,N',N'-(4-[Hiy 
j^^|y)-1,1'-]Illy-4,4'-c^o|o^D|, N,N.N^N'-(4-(lll^]Illy)-1,1'-b^o|]^||y-4,4'-c^o|o^o|, n.n'-doi 
ffl|y-N,N'-c^ol^^a-1J'-b^olffl|y-4,4'-c^olo^^, N.N-(i^iyffliy)-N,N'-(4-n-¥yjBiy)-ffliy 
Me!i-9jo-aoiom, N,N-bl^{4-c^ol-4-s^o^olt]Illy)-4-]^lly-A^o|g^»i!Al|ol ois°i 
^^if^ 3xF ohej ^^s SEium £^ MEimoixis}. oi^ioii 3101 o^uc^. h^^moi 

Ohy(Pc) ^xllOjl^, H2Pc, CuPc, CoPc, NiPc, ZnPc. PdPc. FePc, MnPc. ClAIPc, CIGaPc, 

CllnPc, CISnPc, CI2SiPc, (HO)AIPc, (HO)GaPc, VOPc, TiOPc, MoOPc ^ GaPc-O-GaPc 

sA^olo^y u^g^A^olo^y ^£xiioix|d|, o\j\o\\ mssi^ ohucK 

S XHS(^I LHeh 2Xh ^EJ SHH ^^X|ffl, ^^SSC^IAH ^^sh 01^|»°| §s ^sso^si oiss 

g,^xls^3A^ fe^oi a&soi b^^^^5^[:^_ M^sait, o^ME^^tE^o| 

DiiEiioi, aoiiiiiz^t, M^ol£E|2,^ E^ol^A^olH, ^Ahs, ^Amoiohs, ME^o|o^s, omias, iiiye!! 
glME^5^^^^^ ^^4^^, s^^aiyEieiffliEiioi, etMEhfitaoioiiEiioi. etM^ ois°i 
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OIS a» ^gj XHS gOIIAH, CH^ a» XHS^ sfSII a&M SE^ &^ 5a ^ 

Ex^lola. ^^x-ii mmm9] ^m\o\\^, s-sfoin^Ai^kamsdiM, bl^(8-§^olH^AmM£lus) 

0^^, d|^(8-§hO|H^A|^IMdms)^E.|, U|^(8-s^0|H^A|^IMdlUm)g^^.^ mE.|^(8-§^0|H^A| 

L\m^m, ti\M^o-mo\^mMm^[u]^^E\^mmmm, bi^(io-moiH^Aia]i[h]^M£m£)oh 

3, b|^(2-[HI^-8-^MaiUm)SSS^^M. b|>i(2-[llia-8-¥li£IUS)(o-aB|IS£hS)^^M. bl^(2- 
[Hlg-8-^M£IUS)(1-Uns£^S)oh^g|-^ d|^(2-[]1IH-8-¥lte£IUm)(2-UHSym)^^M S 

4= 2ix|D}, oi^ic^i sh§g^ o^L|c^. 

EEth. 5S! ^A^s, E\o[m, ^A^c^olo^s. Elo^c^olo^s se^ ME.^olo^s 

X^P^ y^afxigK:^ zp^^^i^o^-^ 2,5-blA(1-jI||y)-1,3,4-^A^S, aOICHIlPOPOP, 2,5-bl:^(1- 
ffliy)-1.3,4-E|0hS, 2,5-b|:i:(1-I^||y)-1.3.4-^A^aOIO^M, 2-(4'-tert-W^I^I|y)-5-(4"-b^0|I^|| 

Myi.sA-^MOoiom, 2,5-ti\M-\-^-^^m)--\,3A-^MQo\o\m, ^ A-ti\^^2-{5-m'd^A[Qo\om 
^A-ti\dh^2-{5-m'd^MOo\omm)-4-\.en-Hm^m], 2-{4'-ten-Hmm'd)-5-{4"-ti\o\m 
y)-i,3,4-EiomoioFs, 2,5-bl:^(1-L^^a)-1_3^4-E|o^c^olo^s, i,4-bi:^[2-(5-itiiyEiomoiohs 

^)]e^5y, 2-(4'-tert-^^]I||y)-5-(4"-bh0|Jt||y)-1,3,4-mEh0|0hS, 2,5-b|^(1-UH^)-1 ,3,4-mEh 

olo^s, i,4-bi^[2-(5-]tiiyMEiohs^)]e!!5y ss s 4= oi^ioii tt§3^ 3^ oma. 

£ EL gf^oii A^gg^ xhs^ah^, 4 evsa e y &4-g 301 ^i,^ 

moi, e^, y¥DiH, um^, sy^, li^, g^ei, b, ^, a^i^, gE^H e ^ ois°i no :)| 

NESA ^leOII Ahgg^ ^hSf ^^S^ oi§ goj ^h^^ ^hoPh ME-IMhOISejolU me.iei« s 

°i SE-a ^xph AhgacK e^oii Ahgg^ se^ mssah^, 4 eVMa y&4=« a 
01 ^&§m=i. □^^L^|^, 'd, eie^, oimm, eim. ¥eiih, azi. a^^oik s ^ oim°i 

01 Ahgtixief, oisoii aoi ohua. i,^^osAHfe, o^zlL^|^/e, □^zlL^|^/olM, ^\m/m^a\ 

H DHSOII^/d S 4^ OIS(^l 3^ OhUa. lf^o| blM^ esfgo| sc^ 

^ ys°i ^I'l el :iiX[^ ^cHE ^^Q^sIl^°| A^ololl sf&sse j[m 4= 

mm, i^ms, mms-i m^^ms, y^^Ei s^^w a^aiag, m^m m^^ms, siox, 

AlOx, SiNx. SiON, AlON, GeOx, LiOx, LiON. TiOx, TiON, TaOx. TaON, TaNx, C S 2|e i^sim. m 

mm, ^mmmmoiQ. mm gf^oii sm^ s°i ^^q^ah^, siOx, aiox. sinx, sion, aion, GeOx 

MgF2, CaF2, MgF2 NaF:?h bh^^^sm. 

^ ys°i HJ\ EL^wfe §s^°^ yaAi5Pi ?|5H, ^oie ya ma s^oiiah s 

MSI aoi bh^^^sm. ^i&e aoi b^^^^§^a. 

¥S xw^m A^g§^o^ gs,^o|L^ ^^mEi^ g°i ¥saoi s^agt 

^ ^§&cK yss°i s 10% ol&^o^ §fe 3 01 b^^^^§^c^. i'Mi^, ^ 

^hxiDi, it^^ aoi3 s[§Ei^ o^L|xl&^, ^di j\b ^ ^xi ^mm m ^ ^ 

Q. ¥sa 4- XI yeo^AH^, sEmiy^, oiiye!i-ohAHim<:i biy gga^xii, oiiyey-biy ysM 
l^x^l, M^iHs^ey, s^i^^Efoiei!. SEioiia DUEfayaioiM, SEisabiy. SEibiy m^m, SEibiy 
^Eiy, umm, meiowei owei meim^, meiowei B\^E\s^^^o\\mm-mm^^^m^ 
biy oiiEi se&x^l, SBibiy M^£E^olH, E^\mE\mm2.^o\\m&-mm& smmMi, e^i^eim^s.^ 
o\\m&-mAimm^^^^m& smmMi. mEim^^^Ewimm^^ onaeu. SEibiydiEO mm^stoi 
H, SEioiirirEi, saphsmo!^, Mdi^ai&h, Mdiomin, MdioiiEH oidih, Mdioioin, mei^^m^ 

^ ys°i ^^1 EL iiiW^ gE, M¥pi ^011 ei§^ &4^a ?ieH ^i^wsi aec^i saes oh 
S5P-ILK aai= ^y, =^xi ^o\\ 9\m ^» asii» ^^m^ as :?hfema. 

e ys°i EL 4:x^°l 2| g°i ^iHEiii. Mah^oK oig Meiioiiia g°i zd^ 

s^som ^0 su, as, 3u s°i o| s^a a^s 4= SiCK 
^^§1 a^ ohuxis}, ¥Jiis Mmmo^ met. ^md[ ^zh^s m^m mm 

mm ?i§H B se^oi ^sm^ii go] ys mgoi LH)u^^!E^. of ^m\d[ gfo^ ei s soi 
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^^a§K>i BD^im °iD\mz-]d.\^ mmm m& m^m 4= sicK s^°] 5 nm lhxi ioijnn°i 

^IfShXIE}, 10nm LWX\ 0.2|jmO| CH^ ti[^'^B\Q. 

-Ai o| g^wo| D^^^ Dv sam^ xHs«, cHi&M, a^^^M. E^lmd^§^olH^s&^, aoi^Aiiei 

soil 2i(}|AH£, a| Sf&^ ^^21 £! S ^hx| §S ?|5H ^^tt ^X| a| gl^mis K\sm SI 

CK AhS^h^th ^^XISAI^. Mdl^&Oiey, ME.|3haUI0|M, MdlOh^EIIOIM. MdlOllil^iEl, Ma|0^0^0|H, 

Mdi¥£ii&. Mdi^^, M£mi^ Dii&BgaioiM, samia o^Ba^^lolM, ms^sa g°i 4-xi 
^ ois°i se&x^l, Mdi-N-biy^ndhs, Mdi^aiei s°i 4= XI, MdiMmiaeii, saims s°i 

4^XIS M ^ 2iCK S^H-||SA|^, <i^5^^^X| fll , »£|<y S^XHI, ^hiiiHI M 4= S{CK 

oi4^3f fe^oi, ^:5| EL ^^mm ^ ^^s°i sfsf^ i 2^ 5^&ss Ahgifo^Mi, ^ ^ 

fen. as el ^ si^ffl, 01 ^^1 el onsiai 2» Ahs 

^^m, ^gOIS TVg SBd UH^ P^MaiOl g°| ^^ax^l, ^API, P^MeilO|°| ^ 

ahoiM SE^ ^pi^ s°i aa, sAieh, sais, ^hahahei soii b^^^^§^3^| A^g@c^. 

^A|«l 

Qgo^ ^AIOIIB OlguK)^ ^ ^^SS CH^ 4^A||u| ^Smxi&l, ^ ^^S^ OlS ^AIOIIOII 

o^Lla. 

5Et[. a&M^ 3gs oiiuxi a ^ is& oiiLixi c^g2^ ^^01 moi ^§s^aa. 

(1) 3mm (^luxi 2^oi 

SIXH 0\J\ 3g& OimXI ^?|(T1)» *gShS[a. AISSI eig ^.raiegs ^§m01 (10|jmol/E.|Ei 
EPA(aO|0||^0||Ei: 0^0| Ell o] : 0|ieS= 5:5:2 g^bl) g2H, 77K, ^, SPEXA^ FLUOROLOGII), 

oi2h ^^Eg^ om^xh^^ Ah^(^i cHmo^ a<ys 301 s^iif°i lasei 3¥)s ^macK 

01 IlhSS OIIUXI s^^o^ s^<i^§^ac^. 

(2) ig& OIIUXI 2a°i 

01^1 1g& dlUXI giS ^SmaCK ^, A|eo| g5H(io-5M/£|EH)S OlgmOl SIEfxIAh M 

se! xh^i ^ui s#?iis oigsK^ ^^Mgs ^sshaa. ^^ms^i sms^^ amoi 
a^s zi(^ m^ii\^ iihs(s^ e¥)s ^macK 01 mas oiiuxixis &^^s^aE^. 

If^Oll 1(5Hfg(A5)2| m^) 

5f&S(A5)^ If^ 0|§^0|| UEhtHCh. 



(1) e^^x^l(A)°l if^ 

2,4'-a0|M^S0hA||S]I||fe 15g(54 ^2.|M)M OII&M 100 m^OII ^OIH. ^{^^diiV-\^m 7.0g, 2-0hD|t 

ill £10 5.2g(55 ^£is)s jmo\ 9AI2} ^^^l^w5^ac^. ss^, ^g^^xl a^n^sm, as 
s ^£imz!, m * oii&ss xiismoi g^^x^l(A) i2.5g(^M 85%)s ^^6^ac^. 

(2) 5H,^M(A5)°l 

3,6-E^0|]I||y^^d^S 6.1g(19 ypS), s^^x^|(A) 6.3g(23 ypS), ^dl 0.2g, 18-adF^-6 1.7g 
^ 2.9g(2iy£|M)S tfH, SDHSAH o-aoiSSSaisyso ni«» ^^6^01, MdLJ\^^\Q\\)^ 

= oigmc^ 2oo°c^^xl ^^^5^z), 48ai^h y§AiscK ^. &I3^5H1, 

(^oH^ g^^^i^ fe*5^ac^. ^^^g(^l m^m so rr^s unm ^^^^sk^iah 

olIl^§^o^ si^ =^^§^ac^. ussm eusjo^ xH^s§^o^ ^§ 3.og(4=s 3i%)a 

4=^§^ac^. 4=^@ 90 MHz 1H-NMR FD-MS(S!?1l&^£,^^if^^)0|| °|§H ^5^M(A5)Sa *h 

&IS^aE^. SEE.^ FD-MS°I 0|5^0|| L^E^tHD^. 

FD-MS, C37H25N30II CHS i^ftxl = 511, ^§xl m/z = 511(M+, 100). 

EEth, ^§ ^^aO|| °|5H OIIUXI a 2^^S ?moi H 3011 UEHHSiCK 

If^Oll 2(£HfM(A3)°l m^) 

a&M(A3)°l If^ OlshOII UEftHCK 




mm 
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(1) g2txii(B)°i 

4-^^S.m^^Li\mo\^ 15g(81 ^aiM)S Oll&e 300 meow ^OIH, 2-0mi^E|aiE! 10g(83 ^dlM) 

'M 28% L^MM[Hl^A^olH ffli&s i5g(8i ^e.iM)e j[mo^ M^owA-i 7AI21 
Ajggh oiaimn, dii&ms Aiismoi g^^x^l(B) 9.5g(^^M 41%)S 4^^m^ct. 

(2) g2tSII(C)°l 

gZ^JIKB) 9.5g(33 ^BIM)S 01I&M 80 m^OII ^OIH, e!1^0^0|EJ 5.2g(34 ^ 4=^^l^5^^ 

MM 2.6g(65 ^diM)* j[mo] i5Aiz> ^et s^macK ss^. a^^sm. 
mmm oi^f ^aism, (ni&es Ansshoi gzixiKO 3.46g(^M 27%)e ^^^maa. 

(3) a&M(A3)°l 

3,6-C^0|lI||y^^b^S 6.1g(19 m^\m), 5^^x^l(C) 8.9g(23 ^^IM). ^^I O.Zq, 18-ayg-6 1.7g 
^ 2.9g(21 ^E.|M)S ^12, SDHSAH o-aoiSMSe!12] 30 mem Jimn, Mdii ^| = sKHIAH ^ 

Bi^ aa^s oigmol 2oo°c:);^xl :^^S5^01 48ai2} etgAi^cK ^, a^n^sioii s&j 012^mI2, 

4=^g oioH^ fe^§^ac^. 4=^@ ^^^soii oii&m 30 mgs :?^§^:^, ^mm nmm ^^^^si-oiiah 

ol3^§^o1 2i^°i nmmm ^^m^Q. 4=^^ iiaee eusnH^ xwmmmo] mm 3.9g(4=s 33%) 

S ^^^maCK 90 MHz 1H-NMR FD-MSCHI °|gH ^^M(A3)aS ^eimaCK 

FD-MS°J ^§ 0|5K))| U&tHQK 

FD-MS, C45H30N40II Clitt <ySx| =626, m/z= 626(M + , 100). 

4-^@ aifMoii □moi &^oii i3f e^spi moi o\\^J~\ sis s 3o\\ uehhsick 

If^Oll 3(5HfM(A26)°l 

£Hfs(A26)°i ih^ g^a 01 moil UEj-tdcK 



(1) s^^^^l(D)°l 

3^b^e 33g(0.20 mol), p-SMHS2He!i5!i 68g(0.24 mol), ^£1 mm 2.0g, 18-aa^g-6 18g Si & 
30g(0.22 moDM tflQ, SDH^AH o-POIM^^SUSy 300 mem Jmo\ Mdti Jl^^miM MS.\^ 2 

m^m oisshoi 2oo°ciini JimmJi, 24aiz} ygAi^a. ^. a^'- 2011 ¥mbi ^i-(:ii:'is 01 

§51-01 s&i o^iUtBin, 4=^@ oi^Hg g^^:)|M te^ahacK 4=^@ s^i-soii dii&s ao m«s Dimn, ^ 
sth nxiiB ^^e^uhoiiAi o]i}itmo\ nmmm ^mm^Q. nmms ^m^^ masahoi ^ 
^ as 3ig(^^s 49%)s ^^macK 

(2) SHhM(A26)°l 

2-ti[0\m'd2im 5.4g(20 ^dlM). gZlxIKD) 7.7g(24 ^dlM), ^dl 0.2g, 1 8-3^^-61 .8g, * & 

tM-^'-M 3.og(22 m^\m)m tfn, gDH^AH o-aoiM^^sisy so mem j^mo], mdt Ji^mowM me-\^ 
2^^s oigshoi 2oo°ciihxi j^mmcn 48aizi- set sj-gAiaa. », a^i-sioii sei 013^mI2, 

4.^sj ojOHg fe^maa. 4=^@ ^#sOii m^s 30 m^B :)^u^I2, ^stt iix]\m ^^e^moiiAH 

o12^mo1 hums ^^^msa. uses ensyo^ xHasmoi as i.7g(^s 17%) 

M 4=^5haCK 90 MHz 1H-NMR ^ FD-MSOII °ieil ^SS(A26)aa sF&imaa. 

FD-MS°I ^§ a3^S 01 moil ^E^bHC^. 

FD-MS, C38H26N20II CHSh <i^ax| =510, ^Sxj m/z = 510(M + , 100). 

5^&M(^I CHSHAH &^01l 1 2f S^m^l ShO^ OIILiXI 2a°l 2^^S ^§m, S 3(^1 ^E^LH2iC^. 
m^0\\ 4(5H,^g(A27)°l 1,^^) 
2H.^g(A27)°l 1.^^ a^S OlSKHI UEHrbcK 



&^01l 3°l (2)0||AH, 2-b^0|I^||yolS CH^yOII 2-bh0|]I||y-3-ttliy2JSS 0|g& 3d 0121011^ S^Sh ^ 

SHMMI. as 2.2g(4=S 19%)M 4=^maCK 4=^@ aS^ 90 MHz 1H-NMR ^ FD-MSOII 
o|§n =^M(A27)SM a^&JmaCK SESh. FD-MS°I ^S aSfS OimOII UEftHCK 

FD-MS, C44H30N20II CHSh <i^Sx| =586, =§x| m/z = 586(M + , 100). 



sf&soii mmo^ &S01I i2f s^m:^i mo^ oimxi 2a°i s^^s ^§m, s sow UEHHSicK 
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(1) eztflKE)^ 

3,6-b^olII||y-9-p-M^^l^lly5^b^s z.egde mE.\m)m oiiEi 70 nn^oii ^0112. -60°coiia] n-^ae-iM 

mM\21 g5H(i.6 M) 12 nn^B jmoi, -60°C LHXI 0°CO||AH in&>& QAI -60°C^UI ^^^5^. 

M1^^m^^olo^ol:4i^^g s.sge oiiei io tn^oii s\^m mDm^ct. ^d[^ -60°c lhxi o°coiia] 2 
01 s2fx-ii(E) 4.og(^M 58%)s 4=^a^ac^. 

(2) 2H,^S(A1 1)°l If a 

2-(4'-Mse-itiiy)-oioia^[i,2-a]iiidie 2.og(7.3 yaiM), sZIx-ike) 3.5g(8.o yaiM) * E^lm5-^ 

5|:^(mE.^0|]I||yS^^!)^^E.^M O.I/gS 1,2-aO|[HI = A|(}||& so m«0|| ^Om, 2.0M &1i^L^MS 

12 ra«s D\mo] 8M^ &w5^ac^. ^, ^ssh iixiis aois^^DiiEiioioii ^om, 4= 

2.0g(^g 47%)°l llX]\m 4^^m^at. Zixllfe 90 MHz 1H-NMR ^ FD-MSOII °|5H 

M(A11)aM *f&i§haCK FD-MS°I ^§ ^3^S 0|SK)|| UQtdCK 

FD-MS, C43H29N30I1 Oith <i^SXl =587, *§xl m/z = 587(M + , 100). 

SEth. a&^SC^I CHSK^ a^^MI 13f S^S^^| mo^ Oimxi g>tS ^Sm, S 3CHI UEHHSiCK 

1.^^011 6(5H,^g(A9)°J 



m^0\\ 20IIAH gZtXIKC) 2.0g(5.2 mE-lM), 4-{9'3^b^S^)-]^||y 1.7g(5.8 y£IM) ^ 

B^5l^(M£^omly£A^)m^a^M o.iigs i,2-aoiffli^Ai(^i&(2onfi^)(^i ^oizi, 2.0M &^^L^MM 

1.8g(^S 62%)°1 JLMim ^^m^Q. HxH^ 90 MHz 1H-NMR ^ FD-MSOII °|5H 

g(A9)aM ^^&J5^ac^. sESh, fd-ms°i mmm o\mo\\ uEhtim. 

FD-MS, C39H26N40il CWm <i^SXl =550, m/z = 550(M + , 100). 

sESh, a&g(^i cHShd &^oii i2f §y5^:^l moi oiiuxi 2a°i sts ^sm, h 3(^i uehhsick 

&^01l 7(5f&g(A43)^ m^) 
2h&S(A43)°l 1.^^ OlShOI! UEftHCK 



Ar J\^mO\\. a^iaOl 200 mi 3=P- Sd^r^aLl] Oil , 2,3-C^0IA^0l0^t-5-(p-M^ei^l|y)-7-[}|| 

y-6H-i,4-aoiomie! 2.33g(io yaiM), 3^b^s 2g(i2 yaiM), mdl^(c^ole!lgdlEyo^A^l^)c:^olm^^^ 

§ 0.14g(1.5 mol%), MBhOI-t-^y 0.06g(3 mol%), t-¥^AmmM 2.0g(22 y£IM) ZdS « 

soy 100 m«» Jim ioo°coiiAH ^^AH nL&m^Q. ^, ^stt oiiif 

ffll&S 100 m^^ AllSmc^ SS^ 1.2g(3 ^ElMK^M 30%)S ^^maCK 01^ NMR, IR i! FD- 

Ms°i ^sc^i °i§H ^^e(A43)as moim^Q. fd-ms^ ^§ a^i* ol5^oll u&tHCK 

FD-MS, C26H17N50II QHsh ^i^SX| =399, ^3x1 m/z = 399(M + , 100). 
&^01l 8(5H.^S(A45)°I m^) 

a&M(A45)°i ^^m o\mo\\ UEftbcK 



Ar J\mBm\, a^l^hoi ^^^^ 20 me 3=? S^^^aLHO||, 2,3-C^0|A^0|0^t-5,7-b|^(p-HSe]^ll 

y)-6H-1,4-E^olo^A^l£! 4.5g(io y£.iM), ^^b^s 4g(24 ^E.iM), Mal^(aoleu^B.lE!!o^A^l^)c^ol^^E.^ 

M 0.28(1.5 mol%), ME.hO|-t-^^ai!iS 0.12g(3 mol%), t-¥^AIUMM 4.2g(442 ^EIM) ^ Si ■ 
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mem Dm ^, ioo°coiiAH isAief j\m nyshacK #e ^, ^gsh 012^ ms.\s[ 

H. (HI&S 100 AligShOi 1.8g(2.9 ^E.|M)(4=M 29%)S 4=^S^aC^. 01^ NMR, IR ai 

FD-MS°J *§0|| °J§H ^^s(A45)SS mOim^Q. SEt^, FD-MS°I SBH 0\mO\\ UEftHQ. 

FD-MS, C43H26N60II CHth i^Sxl =626, nn/z= 626(M + , 100). 

&^01l 9(5HfM(B9)°l m^) 

5f&M(B9)°i oimoii uEitda. 



Ar ^?^|§^0^|, 4-(2'-if|iy-4'-II|£|yniaiD|&!-6'-^)]f|iyM^^Kl1g. 32 yaiM, 2.6 eg), 3,6-aOIM 
^e-9-Jt||y3mhS(5g, 12 ye-IM) ^ E^|mE.^^|r^(M^^0|iI||y5^^!)^^E.^H(0)(0.55g, 0.48 ydIM, 2% 
Pd)S 1.2-aO|[l||^A|0)|&{100 m«)0)| ^^fy^i^i^i, E^1^l^L^mM ^S^iZM, 10.2g, 96 3&gf/50 

me)s J\mo^ 10 Alz} &^macK ^j\ms ^E.I5H2, ^^th ^. a^Dhsneimi ^ smmoi 

iXIKB.Sg, 4=S 83%)« 4=^5haCK 4=^9 Hxllfe 90MHz 1H-NMR ^ FD-MSOII °I§H ^^M(B9)gJ 

m sf&imaa. fd-ms°i sa» oimoii UEFtda. 

FD-MS. C60H39N701I 01 & =857, m/z= 857(M + , 100). 

a&Moii cHmoi &^oii la sam:Hi moi oiiuxi a°i sia h soil u&LHsia. 
m^o\\ io(snfM(Bi i)°i 1^^) 
a&M(Bii)^ oiskhi uatHCK 



Ar ^^\J\mm, 4-(0|Dia^u|E.ie-2'-^)It||yS^<iK7.6g, 32 yE-IM, 2.6 &ir). 3.6-aoiM^e-9- 
I^lly3^b^e(5g, 12 ^BIM) ^ E||Me.h3l^(M£mi]tliyS^e!)m^e.hM(0)(0.55g, 0.48 ^BIM, 2% PcDM 
1.2-aOIDII^AIOIIEII 01(100 mg)0|| ^^^A|3|I2, &^^L^mM 4=g5H(2M, 10. 2g, 96 ^dlM. 3 ifi,750n(i«) 

s ::'^g^01 ioaiz} j[m &waisck ^i^^ise ^dism, H^oi^mwm^ ^M\mo] ^ 

^ 12x11(5. 7g, 76%)» 4=^maCK UMl^ 90 MHz 1H-NMR ^ FD-MSOII °|§|] =^S(B11)gie 

Sf&iahaCK FD-MS°I SaFB OiahOII UEftdCK 

FD-MS, C44H29N50II Clith i^Mx! =627, ^§x| m/z= 627(M + , 100). 

^mB aifMoii pmoi &^oii i3f ^^mow moi oimxi a°i sis ^sm, s 3(^1 uehhsick 

If^Oll 11(SHfM(A72)°l m^) 

5H,^s(A72)°i gs» 01 moil uE^tdcK 



(1) m?}Mm°\ 

rn^ow 2°i (i)oiiAH. 2-o^A^l^II|E.|&! cHMoii GhAiisinifea oigth 3 olfiioiife ^ai&q 

SAM §21x11 (F) 29.4g(4=S 84%)^ 4=^maa. 

(2) eZixIKG)^ 

^7}X]\(F) 9.0g(31 yE.IM), 1 -HI y El E.| § MSOhOIH 8.7g(31 yE.|M), 0^A^|M<^l^ 'HS.^ 19.3g(250 y 
£IM)S 0^A^|M^:l^ 27 ra«0|| S^^A|5II1, 12AIZ} eh^SiaCK S°!1S ^&^I^AI ^^^mii, 

ssoji ai ole ^E-ISh m. ^D\mm 10% 4=<i^5^ UMM SSf ^g4=S ^xh^o^ 

Aiismii, ¥4= »^^L^Mgos a^shaa. ^^1 goH* a&moiiAi aiph& ^, oii&s 27 ^em j[ 
mil, ^mm mmm omfmii, oii&ss AHisshoi ezixiKG) io.6g(^M 88%)s 

(3) 5HhM(A72)°l &a 

g^lXIKG) 3.5g(9 y^lM), 3^d^e 1.7g(10 yaiM), Q2Ha ^£1 0.09g(0.5 ydlM) ^ 
4.0g(19 ydlM)e 1 ,4-a0|^AH|oi 18 m^OII S^Hrii-l ,2-AhOl SS*!! AH oj Q-OI OI-BJ 0.5 m£(4 y 

e-IM)« 01^^ ^?i:^ I §1-011 AH 18AI2} S&i- &W§haCK g^H^ ^gZl|-X| a2|A|3|I2, 

Ssl-DHyeil ^ sS :'h5h01, 2S ^S-IeI- ^, ^::i|SS 5% S<!i=^g2H, ^xl-^^S AHISSI-OI ¥4= » 

<i^^Meos zisahacK ^:i| sdhb i^e-^ahoiiAH x-ip-itt ^, o^A^lM^^ 011^ 15 mem jmn, 
th ass oi3Fam, o^AllM<i^ oii^s Aiismoi a§ 3.5q(^m 83%)s 4^^m^Q. a§ 
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g 90MHz 1H-NMR K FD-MSOII °|5H ^^M(A72)Sa ^eJShaCK SE§h, FD-MS°I ^§ 0|§^ 
FD-MS, C35H24N20)I 01 & <!i[SX|=472, m/z = 472(M + , 100). 

EEth, s^&M(^l Q\mo\ rn^ow of s^sf^i mo^ oiiuxi sis ^sfzi, s 3o\\ uehhsick 

Ih^Oll 12(5H,^e{A73)^ 



(1) ^^nm)°\ 

m^m 29] (2)oiiAH, eztsKB) a\{^o\\ &aoii hoii/h ^?}xUF)m o\mm a 0121011^ ^mm s 

eZfXJKH) 7.8g(^M 61%)^ 

(2) mmm{A73)°\ 

m^ow ii°i (3)oiiAH, sZ^xiKG) aMow m^x]\i\-\)m oig& 31 0121011^ ^mm ^^'s &os/>m s^ii^ 

as 3.3g(4=e 76%)S 4=^9 ass QOMHz 1H-NMR ^ FD-MSOII °|5l] =^S(A73)a 

s s^eimacK se&, fd-ms°i ^s aa« oimoii UEitda. 

FD-MS. C34H23N30II <i^sxl =473, ^Sxl nn/z = 473(M + . 100). 

4-^@ aifMoii pmoi &^oii i3f moi o\\^J~\ sis ^sm, s 3o\\ uehhsick 

If^OII 13(5H}S(A113)°I &^) 

a&M(Aii3)°i ass oiskhi UEfbdcK 



m^OW 11°| (3)(^IAH, gZ^XIKG) CH^C^I tf^Oll 2011 AH g2}X1l(C)g 01 g& 3 0|£|0||^ S 

&osM^ a§ i.5o(4=^e 50%)s 4^^maa. 4^^@ aas qomhz ih-nmr ^ fd-ms 

oil °|5H ^^M(A113)SS m2im^Q. SEth. FD-MS°I ^§ a3|-» Ol^hOII UatHCK 
FD-MS. C33H22N40II CHth {:^mX\ =474. nn/z = 474(M + . 100). 

4-^@ aifMoii pmoi &^oii ihf moi oimxi a°i sis s 3(^1 uehhsick 

m^0\\ 14(5HfM(A98)°l Ifa) 

a&M(A98)°i gs» 01 moil uatda. 



(1) get XII (J) °i 

If^OII 20| (l)OIIAH, 4-MSeai^^^QIShOIH QH^yOII 3,5-a-0|MSSe!l^a^C||§h0|HM Olgsm, 2- 

ouHmiiidi&i i::H<:iioii ouHieniifeS A[sm a oisioii^ ^mm s^smi gztx-iKJ) i9.2g(4=M 
92%) s ^mm'Sia. 

(2) g2tx1l(K)°l &a 

&^oii 2°i (2)oiiAH, m^nm) cH<:d(^i m?.mu)m oig& a 0121011^ ^^sh m^^m m?}M 
(K) 5.5g(-;-e 45%)m 4=^macK 

(3) a&M(A98)°l &a 

g^^^ll{K) 3.0g(6 ^E.|M), 3mhS 2.3g{14 ^E.|M), fi^HS ^d| 0.12g{0.6 ^£|M) * 

4.2g(20 HE.|M)S 1 .4-0-01 ^A|| oj 21 nn^OII e^^A|5|Il. M?!ii:i-1 ,2-A|-0ISS*!!A||ojC|-0|0m 0.8 me{6 

^aiM)s o[^^ m^\j\mmM isaiz} j[m &^ai?ick &tg goiiM M^mxi uh2,^ai3iii, s 
aoiiaei SI mm j[mo] zm M\mmii, ^4= »^:l.^L^Ego^ zd^macK smm 

^^e^shoiiAH upHgh ^.^A^« i,4-aoi^Aii&i 21 m^oii ^^sm, eensf ^ai o.i2g(o.6 m 

e.|M), eii^i^'-M 2.9g(14 ^E.|M) ^ MeH::i;-1 ,2-AhO|gS*i!A||oipo|OFoi 0.8 m^(6 ^E.|M)s J^mJL, 
0F = ^ ^^PIShOIIAH 18AIZ} J^'M ^WSF^CK geijS ^sjihxi y^^^Sm, SSfDII^eJ ^ MS 
I^Fmoi 2S ^ai& ^, MS AilSSK^ S<iHUSMoS a^maCK ^^1 i^&^SK^IAH HI 

:'-it!- ^. ohAiis<M- 011^ 30 mem Dmn. a§s 0121-51-11. ouhis^m- oii^s Aiismol as 
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3.3g(4=s 80%)m 4-^§^ac^. 90 mhz ih-nmr ^ fd-msoii °|5H ^^M(A98)sa m 

els^ac^. se&, fd-ms°i *g mnim o\mo\\ UEftim. 

FD-MS, C46H30N40)I <!iSX|=638, m/z = 638(M + , 100). 

EEth, s^&M(^l mmo\ rn^ow of s^sf^i mo^ oiiuxi sis ^sfzi, s 3o\\ uehhsick 

Ih^Oll 15(5F&e{A105)^ 



(1) m^nuM)2\ 

m^m 11SI (2)oiiAH, m?}xUF) a\{^o\\ rn^ow i4°i (Doiiah eztsiKj)* oig& a 0121011^ e 

S^^M m7}X]\{M) 10.0g(^^M 88%)e ^^^mscK 

(2) SHhM(A105)°J 1,^^ 

1,^^011 14°l (3)(^IAH, gZ^XIKK) CH^OII gZ>XII(M)S 0|g& 31 0\9]Q\\^ i^^S S^SM-I S^IJ^ 

as 2.9g(4=e 71%)S 4-^@ ass 90MHz 1H-NMR ^ FD-MSO)| 9idW =^S(A105)S 

a a^ole^ac^. se&, fd-ms°i ^s ann oimoii UEitda. 

FD-MS. C47H31N30II <i^sxl =637, ^Sxl nn/z= 637(M + , 100). 

4-=@ aifMoii □moi &^oii i3f ^^m^w mo^ o\\l-\x\ a°i sis ^sm, s 3(^i uehhsick 

If^OII 16(5H}S(A108)°I m^) 

a&M(Aio8)°i ass oiskhi uEftda. 



(1) g^^x^l(N)°J 

1,3,5-MyO|HSeS!!jy 13.0g(41 ^E-IM), 3,5-^01 HI y HI £|-S 10.0g(45 ^BIM), QSHsF ^E.| 
0.8g(4 ^£IM) a! &<^il^^M 11.9g(86 yE.|M)S 1 ,4-^01 ^A|| oi 50 m«0|| m^A\d\Il, MgHr^-l ,2-AF0| 
g^s^Ail^aoiGF^ 4.9 m^(41 ^£ia)S ^FSFi, OFSS ^^PlsK^IAH 18A|^^ &W5haCK g 
5tja ^SXlhXI a^^Al^m, SSfDII^ei! ^hmoi, 2g AilSmH, ¥4= S^IUMM 

SiShaCK ^^1 gOHS ?.^a^§FO||AH ^, ^ai5F ^ BSDFSZieHIII S SXilShOI 

e2>JII(N) 2.0g(^M 11%)S 

(2) SHhM(A108)°l i,^^ 

gZ^xIKN) 2.0g(4 m^\m), dltiim 1.4g(8 ^E-IM), 22^^ =?E.| 0.08g(0.4 ^E-IM) ^ 

2.9g(14 ^E.|M)S 1,4-aO|^A||oi 15 m«0|| ^^A\d\IL, Mgir^ii-1 ,2-AFOISS§!!Ai|oiao|Oh&l 0.5 m£ 

(4 ^£iM)« ^hmoi, 0FM2 ^mj\mo\\M ^8M7} sei ^ha &wmaa. s^hs ^gTjhxi a^iAi 

^1 gDHB ^'2i^\0\\M A1Pi5h ^, &A» 1,4-aOI^AHI^ 15 na«0|| ^^^A|3|Z!, fiSH^ 
0.08g(0.4 ^E-IM), 2.9g(14 ^dlM), MaH:A._-| 2-AhO| MS^! Ail oj QGI OF&J 0.5 mi(4 ^dlM) 

s :?hmoi, oF=s ^^i^imoiiAH 14Alz^ j\m mmm^Q. g^Hg ^^v\x\ a^iAism, ssk^i^^j 
^ sS jmo], 2s ^£i& ^, MS M\^m(n ¥4= »^^usMos ^isFack smm ^'2imo\\ 

AH S^th ^. (^l&S 5 ^ O^A^|S<^^ C^l^ 15 m£» ^F§FZ), aSS (^^mUl, OFAHISiiK^ll ^ 

Oj|&SS gifbl 5:2S AM^mO] aS 2.4g(4=s 87%)S ^^m^Q. aSS 90MHz IH- 

NMR ^ FD-MSOII °ieH ^^M(Aio8)aa a^eimaa. se&, fd-ms°i ^§ aan oimoii UEftda. 

FD-MS, C45H30N401I CHtt {^mX\ =626, ^§xl m/z= 626(M + , 100). 

EEth, sftfeoii pmoj m^^oii ihf moi onuxi 2is ^miQ, a 3(^1 UEmacK 

^AIOII 1 

25mm X 75mm X 1.1 mm ¥J)II°I ITO ¥S S^OI V^fsi ^.g^, :)|nh(7:i£DH^(GEOMATEC)AF X1IS)S OF 
0|4:^^m oh^s -oilAH SguF AilSS 5^Zh ^AjSh yV 2^ AilSS 30^Z} MA\m'SiQ. AHIS 
^°l ¥S 2^ BFeiOl ¥^^@ ^dl ^l&S Sxl°l ^l& MCHOII gs^gm. ¥^ ¥S 2^ £h 

eiOl m^SiO] Si^ ^ ?I0|| ^^D\ ¥S ^I^M ShOI ¥3)ll 60nm°l N,N'-b|^(N,N'-aoi 
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j^^|y-4-o^oltIt||y)-N,N-c^olIt||y-4,4'-ao|o^□|t-1,1'-b^oli^l|y B,^(TPD232Q|)M s^shacK oi 

TPD232an^g §g ^SSo^AH ^^g&CK ag^S 0| TPD232B,^ ?I Oil b,^ ¥JII 20nm°l 4,4'-b|^[N- 

{i-UHy)-N-]iiiy o^□liz]b^o|]Il|y°l(NPD^^)s s^maa. oi npd^^^ §s =^^s°^A^ ^^ggh 

CK 01 NPD^^ ¥1011 ¥511 40nm°J ^^^l 5H,^e(A5)S SSf^K)] d|s S^6^aCK 0| IH, SA|0|| 
uPl 5HfM(D1)S. {A5):(D1)°I glFbl 40:3S esfmaCK SHfM(D1)^ S^S ^SAISPI IH^ 

Oil, ^mm°\ o\\l-\x\j\ 2.79 ev^ m^^^ ^x^olCK a&g(A5)3f (D1):il^°l s&^^g m^^m^^ki 
^^mo. 01 ¥1011 ¥Pii 20nmoiiAH 5PI BAiq(Me^ mmJDm ^'m s^§^aa. BAIq^^^ ^ 

gJgo^AH 3fg§hQ. 3 ^, tem&l Lidi^: A^Oil^ :HIE|(SAES GATTERS)A^ HIM)2f Alq» 01 

S! esfAIsm, HI 2 S!W ¥eJS(^^)o^AH Alq:Lia,Ka| 10nm)S m&m^Ct. 0! Alq: ¥101! 

Ais e^^Ai?i g^s s^shoi ^:^i el 4;X^s xii^shaa. 

0! ^nXh^ ^^ B2i S.OVOjjAH m& ¥|E 150 cd/m2, ^^g- SS 6.3 cci/A£| H^SSj ^^S0| 4=^ 
gaCK 5FS^ (0.14. 0.16)^ ^ ^StCK 



^AjOll 2 LHXI 8 

^AjOII 10IIAH, a&g(A5)°l CH^OII, S 4011 :^|XH@ a&SM 0|g& 5! 0|£|0||^ Sy§h:>ll ^01 EL 

r^ws xiiism, a\nj\x\^ ^!&^ ¥Ie, m.m, m^^^ ^ ^ ^es ^§5hoi s 4011 u 

EfLHSiCK 
blJSOll 1 

^AjOII 10IIAH, sHf=(A5)°l Qliyoji, SBH 5X|@ SUhM&J uPl SF^^s BCz» OjSth 31 0|2|0j|^ 

5f:>ii shoi ^:i| EL 4:ws xnsmn. ahtPhxis b2.\ mm m^, mm m.m, mm^ ^ ^ 
^S5^o^ s 4(^1 ^E^LH2iE^. 



bijnoii 2 

^AIOII lOIIAI, SHfM(A5) QI^MOII mm^J^ HI2001 -288462501! :i|XH@ SPi a&M(C2)S 

0IS& 51 oisiojj^ §^s^7|| shoi ^::)| el 4;Ws m^am, oi^Jixi^ ^la^, 9ie, mm s 
^^a^ ^ ^ ^ss^o1 s 4oii uEfLHaa. 



s 4011 uEhtH b^£^ ^^01, bimon i <^ 2^ ssh sxi@ a&e bcz ^ (c2)oii cHmoi, g ^^g°i 5h,^m 
m oigti ^:?i EL xisei ^soisah ii§s°i ^^sroi 4=^@ck ^ti, e sufM^ 
oiiLixi aoi m^o\\ Q\\L-\x\ aoi ^^asoii ^mmcM mmMm ^ aia. 

^AIOII 9 

25mm X 75mm X 0.7mm ¥3}|l°l ITO ¥S 3^0| ^sfS ^a| ::)! tKXI 2DII ^ A^ HIS)S 0^0|4;^^^ oh 

38 goiiAH seiih Aligs 5g^^ ^ai& ^, uv 2.^ ahiss 30^2} ^Aimaa. Aii§ ^sj ¥S 

0! ^E-i :iies s!S ss,^ mchoii ss^mn, ¥S 2^01 s^aoi 91^ s 

¥1011 &PI ¥S s!^a SE^ §^01 ^sii ionm°i spi ^£1 ^e^A^ol o^bl^^(cuPc^^)M g^ms 

Q. 01 CuPc^^g §S ^EJSo^AH »g&CK CuPc^^ ¥1011 ¥511 30nm°l 1 ,1 '-b|^[4-N,N-ao|(m 
y»^)OhO|tit||y]AhO|S^a!AHI&mKTPAC^^)S S^maCK 01 TPAC^^g §S 4-^S°^Aj 
C[. E^m, 01 TPACa,^ ¥1 0|| °\ 30nm°l a&S(A72)e gs,^5^01 ^^^SM Sas^ac^. 01 EH, 
SAIOII £1^^^ Ir sfxII^AH Ir bj ^ [(4,6-^01 S¥2^]I|| y)-E| £| P Um-N,C2'] El g£l Ul 01 M(m 

j\ Firpic)g s:)^s^ac^. mmm lhoii 2ioiah°i Firpic°i 7 maa. 01 mmm^.^ 

AH ^^g&CK 0! ¥101! ¥PII 30nm°l Alq^^S S^maCK 0! Alq^^^ BX[ ^gJe^SAH ^^SehQ. 

n ^, m^nm mm^\ ^^ei lifb o.2nm°i m^rnn, o\o]m m^o\^m i50nm°i e 

sfmaCK 0! Al: LiF^ M^o^AI ^^g&CK 0IS3|| tWM EL mS ^XhS HiSmaCK 

0! d^J.\0\\ □moi SS! Aise ^A|& 6.6V, £!W yt 0.59 mA/cm20||AH, 8 gccl/m2°l 

^ y^OI ^Oian, ^E (018, 0.39), ^^Sr 14.98 cd/ASa. 



^ A! 0)1 1 0 LH XI 12 
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^Aioii 90IIAH, mmm{A72) enroll, s 5011 D\xwB mmsm oism a oiaoii^ ^[o\ hj\ el 

dtxm xii^sm, Dh&i^hxis m^, sm, ^^a^ ^ ^ ^sskji 

a 5011 UEH-H2iCK 

biinoii 3 

^AIOII 90IIAH, a&g(A72) Oi^yOII, gBH BCzS 0|g5h 0|£|01l^ Sam^il §K)1 ^ 

j\ EL 4;Xhs x^li§^a:Q, oh&::ihxi^ sie^, ^s, m^, §s, ^^^^ ^ ^ ^es 

= §moi S 5(^1 UEFLHSiCK 

biiaoii 4 

dlinOll 30IIA], §S 4=^SS| SflfM TPAC LH^OII 4,4'-bli^[N-(1-UH^)-N-it||y omit]bhoiitiiy (m 

j\ a-NPD)e oigoHQ, s!» 4=^s°i mmm Aiq cH^oii &^:;| BAiqB o\§m a oiaoii^ s^m:Hi ^\ 
01 EL i^ws m^sm, □^£^:5^xl^ 2^ m^, m^, s.m, ^ ^ ^e 

■ *Sm01 H 50)1 U&LHaCK 



a 5011 uEftH b^£^ ^^oi, biaoii 3^4^ msA mmm bczc^i oimoi. g ^^s^ sufes oig 
gaol M^o\\, o\\Lix\ aoi ^^a^ ^^a#(^i gif§^o^ ^^^Am 4= aicF. 

ol^^ ^xii^o^ b^2^ ^^01, ^ ^s^ai 1 cc- 2^ aAis^ 5H,^gs oi^oisi bd\ 
^J.[s M^m o\§m^, s.m ^ ^jl, s^?ii ss g^safe ^^1 bd\ ^j!^ 
j[ ^^@cK 01 [THgoii. ^ ^^g^ ^^1 3^1 ±x[^ 2is sxppisj 93 go^/M DH¥ ^gm 
a. 

® S -? °4 

mm^ 1 2^ aAiti^ mmm^ o\^o\b bj\ ^»g xhs. 

^SOIIAH, 

cz^ xi&3>m bixi&a omdmmmDi se^ shbhs^a^^ey^ioin, 
A^ §pi sFs,^^ AS aAig^ :'ioiii, 

n * 1 LHXI 3°l §4=0|CK 

mm^ A 

M ^ M'g 2,^2,^ =^^os xi&a:?iu bixists ndiB s^ah^ 2 lhxi 40°i ^^i^ mm^ 
bhsf^jho^ g^uPiu 4^oia 4= Sin. 

L^ 3^ x\msJiL[ bixi&s e^ii^^ e lhxi 30°i o[mj\ se^ oh^eo^i, xi&g>m bixiita & 
^1;=^ 5 LHxi 30°! A[o\m^m^&j\, EE^ xi&g>m bixi&@ 2 lhxi 30°! siieiis gngf^aoi 
n, 

0 LHXI 2, 1 LHXI 2, rS 0 LHXI 2°l §4=0|£|, & p + 1 01 4^01 CL] 

© g^S [2] 

HI 1 &OII 9JiO\M, 

sfSfAi 1011 AH n = 10|Il, mm^ AO\\M p=1, r = 00111, 

5^s^Al ^Q\\^ cz:?^ xl^^£p^L^ bixi&@ o^a3^b^^a:?l se^ d\timmm^^j\o\ii, mm^ aoiiah m 

01 X\ms\D-\H b|x|&@ IiaiS Sash^ &4;4= 4 5°J g)IEllS 6S!& SE^ 7S!&, x|&£| 




mm 
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Kor««an letl«nsctu<il Property Office 



s^sfe 8 LHxi 1 1 o| 511 Ell ^2!-, SE^ xi&tpiu dixi&@ oiDia-^niE-ipy he-ioi 

n, Loi xieFg::iiLi- bixith^i &:i;4= 6 lhxi 30°i o[mJ\ se^ oi-^e!!:i|, se^ x|s!-ei:ihli- bixi&@ 

^ 2 LHXI 30°l SIIEII^ ^^Sf^S^el BD\ m& ^X[S XHS. 

m=?m [3] 

Xi\ 1 &(^| 2i(^AH, 

Ah;^| 5^s^Al 10IIXH n = 20|Il, &^:?| ^s.^^ AOIIAH p= 1, r = 00|ll, 

asi-Ai 10II/H czD[ x\^^siD^L[ bixis!-@ omdmmmD\ se^ dmmmm^&D\o\j)., sf*!-^ aoii/h m 

01 x|&£PiU b|x|&@ I1S.I* Sam^ &ri;4= 4 SE^ 5°j ^4: &^ §IIE||^ EE^ xl&g 

ti\x\mB iiE.\m s^si-^ 2 lhxi 4°i &s sheii^ 5si&, xisFg::iiu bixi&@ 11E.1 
g sam^ 8 LHxi ii°i mm^m, x\m3lD^u bixith^i omio-^EiE-iciysi-oiii, l 

01 xi&tpiu bixi&@ &4:4= 6 LHXI 30°i o^^:J| sEb o^^ey:'^ ee^ xisha:iHU bixi&@ 2 

LHXI 30°l 511 Ell^ ^^if^S^2l XHS. 

m=?m [4] 

XII 1 soil ^0\M, 

^yj\ sfsfAi io||x-j n = 10|Il, AOIIAH p = 2, r = 00|ffl, 

ii-si-Ai 10IIAH czJ\ x|2^£P^L|■ bixi&@ oi-^3i-bi-s^:5i EE^ 3\timmmmmj\o\jL, mm^ m\M m 
01 x\maiJiL[ bixi&@ ne-is saah^ &4:4= 2 lhxi 40°i siieiis &^sf^5!■o|Il, loi x\m 

g>m bixi&£! 6 lhxi 30°i omJ\ se^ oh^0i:i|, se^ xlt^£|:J^L^ bixiiFS 2 lhxi 30 

°l 5IIEIIS ^^lr^S^&l BJ\ XHS. 

m-^m [5] 

Ah^l 5^s^Al 20IIAH m = 20111, ^U| as[Ai ao||AH p = q= IOIH, 

asi-Ai 20IIAI czD[ xis^Ei>m bixi#!-@ o^^^^b^g^:'l se^ 3i-bi-s^a'-^e!!:'ioii2, mm^ aoiiah m 

ai M':?^ xl&EPiU blxl&sj I2E.IM SSm^ &4;4= 2 LHXI 40o| ^4; 511 Ell^ 

Sf^&o^ ^^aPiU ^^0|a'■ 4= Sin, LOI x|&£|:iiL|- b|x|e|-@ 6 LHXI 3021 0[mJ\ EE^ o[m 

X\maiDiU ii\X\^B 5 LHXI 30°l AhOI SS^^^ e!!:i| , SE^ xl&a:iiU b|xl^^3 2 

LHXI 30°l 511 Ells ^^tf^&ei m& ^Xhg XHS. 

m=?m [6] 

Xi\ 1 SC^I 2ICHAH, 

cz::l^ x|2!-g>iLi- bixi&a oi-a3i-bi-s^:iiei bd\ 4;Xhs ihs. 

S^S [7] 

XII 6 mm 9JiO\M, 

czj[ x\m3ij]u bixi&@ MMdmrnrnDiQi bd\ ^xhg xhs. 

m=?m [8] 

XII 6 &OII 9JiOiM, 

o\mdmmmD\9] o\m ¥?p^ 3mmmD\^ xl^^go^ si^ bj\ xne. 

m=?m [9] 

XII 1 soil aic^Ai, 

5^sfAi 1 2S SAIEI^ tfSM^ 3gS 01IUXI 301 2.5 LHXI 3.3 eV 21 BD\ ^Xhg 

XHS. 

[10] 

Xil 1 soil 910\M, 

1 SE^ 2S SA|£|^ aihMSI 1gS OIILiXI 301 2.8 LHXI 3.8 eV&J BJ\ 

XHS. 
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® [11] 

m^Dit gf^ A[o\o\\ m s SE^ ^4=©°^ ol¥(}^£! ^^Qisoi sxigcH si^ BJ\ ^xi 
oil 9io\A-\, ^^Bis°i is ol^^ol xii 1 SOU mJi ^Jim xHss as 

^So^ ^^1 BJ\ 4;XK 
® [12] 

M^HF A^0|0|| & g SE^ ^4=go^ 0I¥(}|£! ^^^^gOI SXIEIOI 51:71 

oil 2i(^AH, ^^srgoi xii 1 soil ^^s^ xhsm s^m^ as ^s^^ ^^i si 

D\ mm 

® a^s [13] 

g^2[ A[oi(^i th g £^ ^^go^ oi^c^s ^^1 ^^^^goi mx\sio\ 91^ EJ\ ±x\ 
oil 9jio]A-\. BJ.[ 4=^goi H1 1 soil mm bj\ mm jn^m ss§^^ as ms°^ ^ 

J\ mm 4;XK 

® S^S [14] 

gf^ Ahoioii & s £^ ^4=s°s oi^ois ^^1 ^^^^soi mx\Sio\ ^^i bd\ mm ±x[ 
o\\ 2i(^AH, §g 4=^goi H1 1 soil ciB mm ^i^wg xHe« s^uh^ as ^s^s ^ 

:?l ^ll^l ^^^^ 4:X|-. 

® m^m [15] 

HI 11 soil SIOIAH, 

4^^l s:?i s^i mm ^xis xhs^[ ^^i Si:im xH^ei as ms°^ hj\ bj\ mm 

® S^S [16] 

HI 11 soil 2iO|A|, 

o\^^°^ s^iiF 40I a^D^gii[°i Ahoioii assss as mm°^ 
mm 4iXK 

m^m [17] 

HI 11 soil SIOIAH, 

3gs 01^1 SE^ n o|&^°| ass cn^ioii °i§h mmm^ as ^s^s bj\ mm 

® S-7S [18] 

HI 11 soil 2iO|AH, 

s^:4i as ^^S5^^ as mm^^ ^^i a^i mm ^xk 

© .a?i^AH 

^ ^^SS OFS^Hdhea:?! 5Efe 3hbheaa^e!!^IO||, S^ 5l|E||^S.UPh SFSS^ OI^OIS 

m'm ^xhg xHs, M^ii[ Ahoioii m m ^^s^^ oi^oi^! ^'^'mo\ m 

X|£|0| 21^ BD\ ^^a^iXK^I SiCMAH, &^:?| IS 0|&^0| &^:)| BD\ mm diiX[S 

xHss ssm^ BJ\ mm 4;X[oiffl, ^ ^jl, s^^ii as ^^sm^ ^di mm ^^ws 
Hisa 4^ ai^ ^^1 3^1 mm^ ^i^xhg xh^ ai oi« ois& ^^i 3^1 ^i^xn his&ck 
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